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LOOKING 


GLASSE, 
| FOR 
SEA-ME N: 
WHEREIN THEY eMAY 


behold a ſmall Infirument called thePlaine 
Scale : whereby all queſtions Nautical, aud- 


propolitions Aſtronomicall are very 
eafily and demonſfratively 


wrought. 


Publiſhed for the nſe and benefit of ſuch as will make 
good uſe of it. 
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Me 


q By Jobn Aſpley, Studentin Phylicke, and 
Pratiitioner of the Mathematicks, in the 
Citic of Loxdon. 
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THE WORSHIPFVYLL 
the Maſter, Wardens, and 
Aſiiſtants, of the Trinity 
Houſe in Deptford 


Strand, 


12/52 0D Lbeir (Right Worlhip- 
{> 9. & full) there be more eſſen- 
42 tiall natures contained is 
7// 089 each part both of this 
nm btn Macrocoſme, © Micro- 
on ut coſme exiſting in their ab- 
ſolute being than the underſtanding -of man 
can fully apprebend_; yet I doubt not, but 
both thoſe which may with labour Q& dilik 
gence beknown,Q& thoſe alſo which of ingent- 
0:45 ſpirits and notable wits have beene in- 
vented, and by them Artificially and metho= 
dically taught, (tending not onely to mani- 
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of all men to be embraced, (and eſpecially of 
thoſe which-have any government, publique 
charge,. or autbroity.in the Commonwealth ) 
In regard-that the neerer men: approach to- 
ſuch excellent Vertues, the neerer (without 
doubt) doe they come unto goodneſſe, to feli- 
city, and to God. himſelfe,.  Henceſaith the 
Prophet (unto men ſeated in emintnt places) 
Dizi vos diieſtis, /o that choſe which et- 
ther through arogance, or igtorrance de- 
ride, aud contenne thoſe Arts (which'with 
great dexterity, care, and indiiſtry have bin 
Found out ,and left unto us by the love of our 
Predeceſſours) foe both off ffer contempt unto 


the £00, efſe c : 04, and doe much endam- 
mage, agg annoy all humane ſociety. So.on the 
contrary part, they that doe by all meanes 
fbther. thoſe ſo proff zable. diſciplines; doe- 
both render true bonour unto God, and doe 


—_—C— >, 


greatly. 


Dedicatdty! 
greavlyadvance: the. good of the Comnioud 
wealth» wherein: they. live. ''Now integer 
there is no ſtudy(Divvinitie excepted)where, 
inthe wit of man\maybeehetter \employede 
thaniin the, morten of evexStarres,.and i in'th- 
knowledge of their. fattation, place; and be: 
ing, together. with their-wonderfull effetts - 
In-regard bet of»1 wht \tncited;torineploy 
ſome of vey "timedn the ſtudy thereof,” ani at 
laſtconfidering tharof tht Orator,thar Non 
folum nobis nati ſumus\ 8c... We ure.ner 
barne forour ſelves ovely, but our\friz'.d's 
challenge a part ith us y' and- our conntreys 
comein for a (bare, eſpecially thoſe hanours 
and: graces of Our connrreys: theſe that tra- 
Hique'in the deepe,. and have thetr bufineſſe 
inthegreat waters, thoſe thatare/unto this 
Jſtand as a: wordien wall, the Seachari ts, 
ind the horſerof England 3: theſe, -4 ſay, 
#wayclaime juſtly to the fruits of out labout's, 
whatſocver.they bee which have not.attoge- 
ther beene abhorrent fromthe Mathemati- 
64g AE. anger this, I could doe no 
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ſe than bring in.this my mite into.their 
#reafury 457 'Si quid Ars meaefhicerepol-. 
ſit, ( if my skill can ſtandthem:inany ſtead) 
#0 further that jo: much deſerving Science of 
Navigation. Aecepr rherefore, © beſech you, 
#bis young ſon of my ſtudies,this little hand- 
Full of paper, wherein #s contained.not Ana- 
creons WenronOdes, or: Qvids laſcivious 
Blegies, the incendiarias of luſt, but a pure 
fſparke of chaſte & veſtall fire,a ſmall part of 
tbe Mathematicks,dedicated from a ſervice 
able affettios to your Wor(bips; that under 
the (bield of your protettions it may live (e- 
cure, from the deſperate ſtab of criticall per- 
ſons, & envious ſpirits, who net onely like 
Jnarling Satyrs deride audcontemne thoſe fo 
Iiberall Sciences, but ſwallow up with deſpire 
(if ie werepofiible;rhe profeſſors rherecf For 
reſcue from ſach malignant ſpirits, my booke 
flies ro the ſhadaow of your favour,which if 
you(ball afford unto ir;my labours fball be al 
ae * Four wotſhips boutidNtyane, 
 Tloan A $PLEL, 
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To the Reader. 


aps Aving ever ſince I came unto ani 
4 derfandin (courteoue Reader): 
8 pratfiſed my ſelfe in the Mathe- 
>: maticall Studies:and having at- 
zz tained wnto my defires therein, 
1 am willing ts impart ſome part” 
oft hat knowledge which God bath beflowed upon 
me,unto the open view of the world : for the mas 
niſeftation whereof, have ſteelygiven wnts thee- 
thy ſeal] booke bring the firſt fruit of mylabours, 
comaining ſuch CAſirenomicall and: Nanticall 
Queſtions 4s are wrought by the plaineScale: 
which . ſhould finde to recerveas free acceptance 
from thee, expethmore of my labowrs inthe ſame- 
kinae, and mntill then 1 reſt. 


Thy friend 31 affetion, 


Tho Alpley:- 
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Speculum Nanticum, 


Or Tnrer 


SEAMANS 
GLASSE. 
THE FIRST BOOKE. 


CHAP. I. 


IT Eing intended in this Trea- 
| tiſe of the plaine Scale, to 
>< A'S declare the manner of pro- 
> Cy jction of the Sphearc, us 

| plane, 1 have thought fitting 
<9 L969 firſt, to ſhew untoyou ſome 
| @&: tearmes of Geometry which 
SWF arc neceſſary for theunlear- 
ned to know, (ſor whoſe 
ſake chicfely 1 write this Treatiſe) before they enter 
| A into 


2 The Sea-mans Glaſſe. 
- into thedefinition of the-Spheares--Fi efore 1 
intend to relate unto you, what a point or;pticke' is, 
and afterward aline both righe and crooked, & fi 
ſorts thereof as are appertinent unto the operations 

Puntuv, of i poitit 1: : or 
apricke ornoſedindiviliblegyoid of length ., 
and depth : as in the figure following is noted by the 
point, or pricke A, | 

Linea, or a Line, is a ſuppoſed length, or a thing 
extending itſelfe in length, nog Miying breadth nor 
_—_ c, as is ſet forth unto you by the line B, 
A.D, | Ts = ; 


. Ny 


Parallela, or a Parallell line, is aline dxwne by 
the ſide of another line, in ſuch ſort that they may 


bee 


' 

The Sea-mans Glaſſe, ; 
be equidiſtant in all places. And of ſuch paralells,two 
onely belong vnto this worke of the plaine Scale, 
that is es ſay, the right lined Parallell,and the circy- 
lar Parallell, | 

Right lined Parallels are two right knes equidi= 
ſtant one from another, which being drawne foorth 
infinitely, would never touch or meet one anothet; 
as you may ſee in the figure where the line, H- I. is 
Parallelluntothe line C. E. and theline G. F. is Pa. 
ralell unto them both. | 

A circular Parallell isa circle drawnecither with- 
in or without'another circle upon the ſame center, 
as you may plainely ſee by the ewo circles B. C.D, E. 
and X. V-Y. W. Theſecircles are both drawne up- 
on the center A. and therefore are parallell the one 
unto the other. There is another kinde of Parallell 
 alſo,which is calleda ſerpentine Parallelh,butbecauſe 
it is not belonging unto the uſe of this Scale, 1 will 
omit it and ſo proceed unto the reſt, 

Perpendiculum, or a Perpendicular is alinerayſed 
from, or let fl] upon another line, making equall 
angles on both ſides, as you may ſee declafed in the 
Ggure, wherein the line A.C, is perpendicularunto 
che line B.A. D.making <quall angles in the point A- 

MDzameter circuli, or the Diameter ofa circle, is a 
. right line drawne thorow the center ofany circle, 
in ſuch ſort that it may divide the circle into two c- 
quall parts, as you may fee the line B.A.D. is the Dia- 
meter of the circle B. C, D. E, becauſe it paſleth tho- 
row the center A, and the two ends thereof doe di- 
vide the circle into two cquall parts, in the two ex- 
creames B. and D. making the ſemicircle B. Ci D. c- 
quall unto the ſemicircle D, E, B. 

Semndiameter circali, or the ſemidiameter of a oi 

| A 2 cle, 
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cle, is halfe of the Diameter, -and is. containgd. be- 
ewixt the center, and the oneſfide of the circle, as 
the line A, D. 1n'the Semidiameter of the gircle B., 
C. D. E. 

Semicircutur, or a-Semicircle; is the one halfe of a 
circle, drawne upon his Diameter, and is contained 
upon the Stiperhicies, or Surface, of the Diameter, 
23s the Semicircle.B. C. D; which is halfe-of the circle 
B. C, D; E. and is. containedabaye the Diameter B. 
A. D. | 

Quadrans circuli, isthe fourth part of accircle, and 
13 contained betwixt tbe Semidiameter. of the circle, 
and a line drawne Perpendicular, unto the Diameter 
of the ſame circle,. from the Center theregf,. divi- 
ding the Semicircle into ewo <quall parts, of tlic 
which partsgthe one is the Quadranc,or fourth part 
of the ſame circle. As for example, the Diameter of 
the circle By C. D. E- is theline B. A.D.dividing the 
circle into two equaliparts: thenfrom the center A+ 
raiſe the Perpridicular A. C. dividing the Semicire 
cle likewiſe,1nto two equall parts; fois A.B C.or A, 
C.D, vadrant of the circle B, CDs E. which. 
| was glia. Me Tor os 
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CHAP,11; 


The manner how to raiſe a Perpendicular from the middls 
of 4 line given, 


Raw firſt a ground line whereupon 

you would have a Perpendicular 
| raiſed, then open your Compaſlles 
unto any diſtance (ſoit exceednor 
| the end ef-your line,) placing: one 
SI ſoote of the faid Compaſlles, in the 
' point From whence the Perpendiculzr is to be raiſed, 
and with the other foote miakke a marke in the line 
on both (ides, then removing your Compailes, vn- 
toany other dillance that is greater, and ſet one-foete 
thereof, in one- of the markes, and with the other 
foot make a marke over the middle point, then with 
the ſame diſtance of your Compalle, ſet one foote 
in the other marke upon theline,and with the other 
foote make another Arch of a Circle over the mid- 
dle Point, ſo that it may crofſe. the firſt Arch, and 
from-the meeting of theſe two Arches, draw a right 
lincuntothe middle Point, from which the Perpen= 
dicular was tobe raiſed, which line ſhall be the Per- 
pendicular delired- 

Example,ſuppoſe your Baſe or ground line where« 
upon a Perpendicular is to be raiſed by theline F. L, 
K. and from L. the Perpendicular is to bee raiſed, ſer 
one foote of your Compailes in the Point L: and 
with the other, make the markes G. and M. on both 
ſides of the point L, then opening your Compaſſes: 
wider, ſet one foote in the point M. and with the 0- 
therdiaw the Arch $. over the Point L. then with 
Sous ns AZ | the. 
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the ſame diſtance of your Compaſſes, ſet one foote - 
in G, and with the other-make the Arch R. croſling 
the Arch $. in the point T<-then from T. draw the 
line T. L. which line is perperidicular unto the line 
F. L.K, from the point L. which is the perpendi- 
cular deſired, - 
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fall from any Point #ſſigned, nyto 
a line. x 


To let a Papers 
of 


the mi 


i 
Pg 


2 2F9 have a Perpendicular let fall, beethe 
>1-9-@ line L.F K.and the point aſſigned, 
{x to bcc the point T. from whence 


- - . : % 
PAC NA ER ET ctheline whereupon you would 


you would have a Perpendicular let 
fall upon the line F, L. K: firſt (et 
one foote of your Compaſles in T, and open your 
Compaſllesunto any diſtance ſo thatit be morethan 
the diftanceT. L, which here wee ſuppoſe to bee the 
diltance T. M. then make in the line F. L, K. the 
markes (3. and M, then with your Compaſles, take 
the one halfe of G, M. which is in the point L. then 
from L. draw alineunto the point T. ſothe line T. 
L. ſhall bee ehe Perpendicular, which was deſired to 


be let fall from the aſſigned point T.unto the middle 
of the line F,L. K, 
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CHAP.IIIT. 
To raiſe a Perpendicular upon the end of a Line. 


ESR Vppoſc the line whereupon you 
= 337 Dy - Lay have as raiſed, 
& beetheline F.L. K, andſrom'the 
point F: a Perpendicular is to bec 

EZ raiſed : firſt open your Compaſles 
RE— = unto any diſtance, which here wee 
put to be the diſtance F, G. and ſet one foote of your 
Compaſſes in the point F, and with the other draw 
the Arch D. E. G; then ſet one foote of your Com- 
paſſes in the point G, and with the other draw the 
Arch E, then placing one point of your Compaſlles 
in F, with the other draw the Arch D.B. then place 
your Compalles in D. andwiththe ſame diſtance, 
drawthe Arch A. cuttingthe Arch D. B. in C. then 
draw a line from C, unto the end of the line F.L.K. 
unto the aſſigned point F. ſo ſhall the line C. F. be a 
Perpendicular raiſed from the end ofthe line F, L, Kk. 


, andfrom the aſſigned pointF, 


CHAP: 
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CHAP, V. 


Tolet a Perpendicular fall from any point aſſigned nnts 
the exd of 4 line," | £ 


===>] E T thelineF. LK. bec the Baſe or 
— AB ground line, and from the point [ 
a-Perpendiculer is to be let fall np- 
$2 on the end of the line K+ firlt from 
Sy theafligncd point1.draw alineun- 


on the center H. cutting the Baſe or groundline in 
che pointK- then draw theline K, I. which line ſhall 
bc the Perpendicular defired. 


NJ I doubt not but you underſtand the way to 
lee Fall, or to raiſe, any manner of Perpendicu- 
larlinezeither from,or upon any part of aline : there- 
fore now | intend toproceed unto the maine point 
here aimed at,which1s,to declare, and make knowne 
unto you the ſeyerall operations performed by the 
plaine Scale, which though it bec in uſe with yery 
few, yet itis moſt neceſſary for Sca-men, becauſe all 
gqueſtionsin Navigation are therebyeaſlily and plain- 
ly wrought, And alſo all queſtions in Aﬀtronomy 
{belonging unto the expert, and induſtrious Sca- 
men) may both ſpeedily and eaſily bee wrought by 
the ſame Scale : in regard whereof I hays declared 

in 


? 
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in this litfle booke, that knowledge (which God 
hath beene pleaſed to beſtow upon mee) concerning 
the neceſſarieuſe and praftice thereof ; hoping thae 


you will as kindly acceptit, as it is freely offered unto 
your cour teous conſiderations. 


TE 7 BE WE. OT. -2 4 PY: 
| i Fe FE) PEI PIE I) 2 


CHAP, VI, | 
| Ofthe deſcription of the Scale; 


3 His Scale uſually is divided into 
&&, three parts, the firſt whereof is a 
Scale of <quall Leagues, divided 
. into Degrees, or Leagues from 1. 
- Unto 100, and upwards, at your 

© 4 an Pranioees and- numbred with 10. 
29. 39.40; andſo foorth. unto the cnd.. All theſe 


diviſions at ane. unto another, andisin uſe 
forto meakire c Llpics that any ſhip hach runne 


upon any courſe, or the Lange that ſhe hath raiſed 
og 
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or-depreſſed the Pol eparted the, Meridian, 
as in che worke, herca rer "hy L bee more fully decla- 
red. 

The ſecond part of the Scale is the fogle Corde 
© ofa circle, or the Corde of go, and is divided into 
' 90, unequall diviſions,repreſenting the go. degrees 
ofthe Quadrant: & are numbred with 19.20. 39. 40s 
&c. unto 90» This Corde is in uſe to meaſure any 
part, or Arch of a circle not ſurmounting 90, de- 
grees : The number oftheſe degrees from 1+ unto 
60. iscalled the Radius ofthe Scale, upon which 
diltance, all cir6ks ate tobe'drawne, whereupon 60. 
of theſe degrees are the Semidiameter ot-any circle, 
that is drawne upon: that'Radius; 

The third partof the Scalejs divided into $ parts, 
repref0bleg the'Þ points ofthe Mariners Compaſſe, 
contgnes 49 one quarter of a circle, if the: circle 

bee (EAEV upon the ſame *Radiug, andevery - one of 

c aforeſaid points, is (for exacnelle fake) ſubdivi- 
eg into 8 ſmaller __ 

1 hauelicewiſe caulgd two other lines to be placed 
upon the backeſide o Fa " Seole-which I doecallthe 
firſt and ſecond lines of Longitudes the firſt is dis 
uided into 2O: uncquall * orlcagues, which 20: 
leagues are equal] unto the orde of 90. The es of 
this firſt line- of Longitudes, is toſhew how many. 
leagues and miles inany A+ ol anſwer unto 
ones Tee of the E | 

The ſecond line © KA Grided? into 100; 
pertionable parts, © or irit6 168; unequall leagues 3. 

des every league is fabdivided into: miles, and halle « 
miles. The uſeof this [iti is thiys > wh n you have 
Gor 020" "© Raghes: 
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leagues and miles doe anſwer unto a degree of the 
EquinoQiall in any latitude you defire : thisſecond 
line will ſkew you how many degrees any number of 
mp, 4 in that Parallell, will anſwer unto a degree 
intheEquinoctiall circle. 

' Thus having ſhewed you the parts ofthe Scale, 
and unto what uſethey doe generally ſerve, 1 will 
proceed to declare the particular uſe thereof, in the 
Art of Navigation, as followeth. 


—————_ 


CHAP. V1I. 


To finde how much any Ship hath raiſed or depreſſed the 
Pole, knowing the colirſ+ ſhe bath made, the leaguet 
that foe hath ſailed. 


2f3@ HE Courſe iS Southweſt and by 
; {: ; South, the Leogues ſayled are 100. 
4D | _ difference of Latitude is deman= 

ed. 
. Inthe firſt Demonltration, draw 
— © firlt the line A, B, and upon the 
Center A- raiſe a Perpendicular A. F: Then opeging 
your Compalles unto the Radix: of your Scale, and 
ſet enefoote thereof in the Center A. and with the 
other draw the Arch K. C. B; then in regard your 
courſe is ſouthweſt and by South,that is three points 
from the South, take three of the cight points of 
the Compaſſe with your Compaſſes, and place them 
from K. unto C, then draw the line A, C.D. and 
place the diſtance of the Leagues you have fayled 
TT eee 2:9 B 2 | (which 
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which Ae 100» on the line A, Cs D. frem A. un« 
bn D: are from D. draw the line D; F. Parallel 
uato A.B. cuttingthe Meridian A.K.F.in the pointF, 
then take the diſtance of F. A, andapplic it uato the 
ſcale of equall Leagues,and you ſhallfnde it juſt $3, 
Leagyves,'or 4 deg. 9 min, which are the degrees you 
have altered the Latuudeg, which degrees and mi- 
nutes. (ifthe latitude from whence you departed, bee 
South) mult bee added unto. the Latitude from 
whence you departed, and you ſhall haygthe La- 
titade that you are in *contrarie wie, fu them 
(if the Latitude from whence you depaÞ0, jbce 
North) and you have likewiſe the LatitudEthat you 
Are 1, | 


—_ A _ 


Us 


The diftance of Latituds and Leagues ſailed being gives, 
- #0 finde the dsſlance Meridional, . and an/eqnonth 

Sajling from the North Parallell of $6,deg. and 5. min- 
100. Leagues betwixt South and Weſt, untillthe Pola 
bee depreſſed 4. deg. 9 min. the difference of Lovgitude 


— 
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ftration draw the- 

| Quadrant A. K: 
| C. B. as 4s taught in 
= the laſt Chapter. Then 
reduce your degrees of 
Latitude into Leagues, 
which 1s done by mul- 
tiplyivg ofthem by 20. 
the product will be 83; 
leagues, which leagucs 
being applicd unto the 
Meridian line A. K,F. 
they will end in the 
oint F, Then frem F., draw the line D. F. Paral- 
| Tell unto A.B. Then open your Compaſſes unto the 
diſtance of 100, leagues of your Scale of equall parts, 
and [ct one foote of your Compailes in the point A; 
and with the other draw the Arch-G, H. cutting the 
line F. D, in-D. ſo ſhail the diſtance D, F. bethedi- 
ſtance of the Meridian, from the Meridian,. from 
whence, you-departed, which: (being applicd uoto 
the Scale) is < ledener, Then in regard you ſayled 
from the North Paraltel of 56, deg, and 5 min. untill 
you had depreſſed the Pole 4. deg: 9 min. SubArat 
therefore 4+ deg. 9 min, from 56; deg. 5+ min, and 
there remaineth 51. deg. 56min. which is the la- 
titude of the place you arcin, andin that Parallel 
haue you departed the firſt Meridian 56, leagues. 
Then cpening your Compalles unto $2 deg. 56- 
min. of your Card,and applic itunto the firſt line of 
| Longitudes. and you ſhall finde that 12; leagues and 
- one mile (in that Parallell) docalter one degree. of 


Longitude. Then fect one foote-of our Comp w_ 


D 3: oy 
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in theſecond line. of Longicudes, at I2 leagues, one 
mile, and extend the other unto one degree of that 
line z then with that diſtance ſet one foote of your 
Compalles in- 56. leagues of the aforeſaid line, and 
the. other will extend unto 4 deg. 33, min. which'is 
the diſtance Mcridionall defir 


— — — 
i. 


_— A A. — —— 
KO 


CHAP. IX. 


By diftance of latitude and diſtance Meridjonall, given 
to finde the Rumbe, 


2 Ayling from the North Parallell 6s, 
+ degrees: 20 min: untill thePole be 
SA depreſſed foure degrees and 9.mmin, 
= and the diſtance Meridionall,: or 
& difference of longitude, (ix degrecs 
Fr xz to findetheRumbcis required. 

By thefirſt Demonſtration, draw the Quadrane 
A+ K, C :B. then turneyour foure degreesnine mi- 
nures into Leagues,it maketh eightic three Leagues; 
 Whichplace upon the line A. K. F. from A. unto F, 
then ſubſtrat the difference of the two Latitudes, 
from the number ofthe firſt Latitude, and it leayes 
the ſecond Latitude, 62, deg-11 min. Then ope- 
ning the-Compaſſes unto the middle latitude, which 
is (ixty foure degrees, and fifteene minutes of the 
Corde, applying it unto the firſt Line of Longi- 
tudes, and you {hall finde eight Leagues, two miles, 
and foure {ſecondesto anſwer unto one degree: then 
ſet your Compaſles in one degree, in your ſecond 
line of Lopgitudes, and cxtend-ehe other foote unto 

WY eight 
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eight Leagues, and two miles and foure lecondes : 
then with that diſtance of the Compalles, place the 
one foote at (ix degrees of that line, and turne the 
other upward, and it will extend unto fiftie fix 
leagues: thereſore open your Compaſſes-to the di- 
{tance of fiftic fixe leagues, 'inthe line of equalllea- 
gues, and applie them from the point F. upon the 
line F. D. parallell unto A. B. from F, unto D, then: 
from the point D. draw theline D. A. cutting the- 
Quadravt” K, C. B, in C. foſhall K. C. bee the di- 
Rance of the Rumbg; from the.South -Weftward; 

which isjult thirty three degrees,” forty five minutes 
fromthe South, which is Southwelt and by South, 

the Rumbe delired, 


CHAP. X - 
Rumbe 14 finde the leagues (ajled. AL. M eds xe 


The. Pole depreſſed three degrees thirty minutes, the” 
Rumb the fourth from the Meridian, 


Of \N che ſecond\Demonſication: draw. 
2 the line A.. E, then from A--raiſe- 
'S2Y, the Perpendicular A. C. then;ope-" 
PEA ning the Compaſles to the diſtance 
of the Radius, placing ene foote 
AS DWIZT thereof in the center A, and with 
the other draw the Quadrant B, D. E. Then re- 
duce yourthreedegrees, thirty minutes into leagues, 
Sl coune 
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counting for euery degree twentie Leagues, and for 
thethirty minutes ten Leagues, ſo they make ſeventy 
leagues;then open your Compaſſes unto ſeventy de- 
grecs inthe line of equall parts, and placethem up- 
on theline A. B, C. from A; unto C: then'fromC. 
draw theline CF. Parallell unto A. E, Then mre- 
gard your Rumb was the fourth from the South, 
take foure of the eight points ofthe Compaſle, and 

place them p gon the Quadrant from B.unto D. then 
ome A. byt intD, dravw the line A, D. F. cut- 
ihwohs lice CF. F.inÞ. So ſhallthe diſtance berwint 
A; andF, bethenumber of Leagues (upon thefourth 
Rumb) before 'you can eicher raiſe or > depreſle the 
Pole z. deg. 30. min. which is hereſound to bee 
ninety nine Leagues. | 


-— bd _ — - a — - _—— ® tt. 
—— } .Þ.QAO@aWw_ _ 
mm — ws ————...—_— _ 


CHAP. XL 
Do abs. the ve fence of wy fave fo from neo on ume 


: res whe Ted 5 aito'each o ork 


wes ſaylin wht ob(ervin the Herd fo 
ee og Stor : rom, the de- 
mania ts fundreho difage fagre of the Iſlang from'bitb the 
Stations.” | OO 


EF 4 ww & 3 
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TN the ſecond Demonſtration let A. bee the firſt 
Pouton andupon the Center A, draw the Qua- 

drant A. B, D. E. then in regard you fougd the 

Ifland to beare Sonthwelt from you, thexefore 
take foure of your eight points of Compalle, and 
place them upon your Quadrant from E, unto D, 
then from the Center A, by the point D. draw the 
Line A. D. F: repreſenting the viſuall Line pafling 
beewixt your (1 ghe 
and the Ifland, being 
in the firſt Station. 
Then ſayling ſcyenty 
leagues South,which 
is from A, your firſt 
Station, unto C. the 
ſecond Station: then 
obſerving the Iſland 
to beare Welt of you, 
therefore from the 


point G, the ſccond Station, draw the Line C, F. paz 
rallell unto A.E.cutting the line A.D. E. in the point 
PF, ſo ſhall the point F, be the place of the Iſland deſi. 
red, andthe diſtance A.F.s the diſtance of the Ifland 
from the firft Station, which is juſt ninetic nine Lea- 
gues off the Line of equall parts. And likewiſethe 
diſtance from C, unto F, ſsthe diſtance of the Iſland 
fromthe ſecond Station, which is here found to bee 
juſt ſeventie Leagues : and by this manner of werke 
you may finde the diſtance of any Iſland from you, 
which you may diſcernecither by Sea or land- 


my 


C CHAP, 
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CHAP: XII. 


Sail om the South Longitude of 60 degrees, -51 min. 
a from Latitude 25 degrees, 24 min. 99 Leagues, 
upon a Southweſt courſn * the Latitude and Longitude. 
of the [ſecond place 14 demanded. - 


A.B.C.D E.as is formerly taught : then in regard 
"KR. you faile. Suuthwelt, take 4 points of the Com-- 

paſſe from your Scale, and place them from B. 
unto D. then by the point B- draw the line A. D. F. 
then place your ninety nine Le upon the Line 
A. D: F. frem A-tuntoE. fo ſhall F. bee che place of 
your Ship, Then from F draw the line F.C. paral. 
lell unto A, E. cutting the line A, B. C.in C.fo Ict the 
_—_— C, A» > Ln that you have run South, 
which is {eventy Lea or 3 degrees 3G. minutes, 
ich being adledto cri Priezg, from.whence you 
departed, makes fixtie foure-degrees and twentic one 
minutes for the Latitude of the ſecond place..: then 
take the diſtance C,F. andapplie it unto the Line of 
equall parts, and you ſhall indeir-likewiſe ſeventie 
Leagues :-then opening-your Compaſſes unto the 
mil Latirude 62 degrees, 36 minutes in the Line 
of Cordes; and applicit unto the ficlt Line of Longi- 
tudes, you ſhall hnde that nine Leagues and .o miles, 
and 3 8{cconds,doe alter a degree of Longitude,then 
placing one foote of your Compaſles .in the ſecond 
line of Longitudes, at 5 Leagues and thirtic cight ſe- 
conds, and extend the other to oue, then keping the - 
diſtance ofthe Compalles, ſet one foote in the ſeyen- 


ty: 


Ju: ſecond demonſtratiomdraw the Quadrant 
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ty leagues of the ſame Line,8 the other foot will ex. 
_-rendunto-7 deg. 37 min. which being ſubftra Reg 
from the Longitude from whence you departed, 


leaves (euentcene degrees, and fortic yen Yyyures 
-torthe Longitude of the ſecond place. 


Du. 


/ "wn 


_— Y —_— 


= 


eA Ship ſayling from the North P arallel! of fiftie degrees, 
having an hundred Leagues to ſaile Soutlrweſt, and by 
Wet, by the way wwniforced by contrary winas,to ſaile 

upon ſeverall points of the (ompaſſe, firſt ſayling thir- 

tie leagues upon a direft conſe, then Weſt. North-weſ# 

twentie leagues, then South ſixtie leagues, the queſtion 
5s to finde the Latitude of the ſecond place, how farte it 
# to the place whereunto you are bound, the diſtance 
of the Rumb that « betwixt theme, the diſtance that you 

' . are from your firſs Meridian, and thereby the diffe- 
YENnce of Longitude « 


ZVAPAN thethird demonſtration, draw the 
EN. > Line A, D; and from the point A. 
9 raiſc the perpendicular A. B. then 
@ open your Compalles unto the Ra- 
BY SBÞ dius of your Scalc, and place one 
XACT fcote thereof inthe center A. and 
with the other draw the Quadrant B.C, D.then take 
three points of the compatles & place them-upon the 
Quadrant from D. unto C: then from the Center A, 
by thepoint C. draw theline A. C, L. 300 Leagues 
in length, which is the true courſe yeuareto faile, 
4 BT Then 


2 
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Then in regard you fayledehirtie leagues direAgtake 
thirtie degrces from your Scale of cquall parts, and 
placethemypon the line A. B, C. extehding from 
A. unto;E- then in regard youturned yoar Courſe, 
WeltFNorthwelt, from the Center E. draw the Line 
E.G-parallell unto A.D.and againe from the center E 
draw the line E,H.Perpendicular to E.G. & parallell 
to A; B. "> K 
then with FT "FRI [ 
the diſtice : 
ofthe Rae 
dius,ſct 1, 7 Op 

foote ef 5 i NC 
your com- > 
paſles in E-_:: 

the center Re 

the other A. D M - 
draw the | 

Quadrant 

G.M.H.& | 

in. regard H 

you ſayled \62-..*0 
Welt, Northweſt, which is two points from the 
Welt, Northward, take from your Scale two poipts 
ofthe ( c,and place them upon the Quadrant 


N 


G.M.H. from'G, unto M. then from che center E:Une 
to the pointe M. draw the linc E, F- M then take twen- 
tie Leagues with your Compaſſes from the Scale of 
equall parts, and place them upon the line E. F, M. 
from E; untoF, 'then is your Ship in thepoine - F: 
Eaſty in regatd-you runne/South. ſixtic Leagues, 
from” F, draw a Linc Parallcll nao the 


Meri- 
din 


4 
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dian A, B, which is the lineF. I, then take from your 
Scale of equall parts (ixtie Leagues, and place them 
from F: unto 1. then is your Ship in thepoinc I, then 
laſt of all is to be found how fatre it jsto the place 
whereunto you were bound; the diſtance of the 
Rhomb thatis betwixt you, the degrees and minutes 
you have raiſed the Pole, the diſtance of departure 
fromthe firſt Meridian, and' therebv the difference 
of Longitude, and that.yeu- may ſo doc, firſt draw 
the line O. I. K. Perpendicular unto the line 1, F. in 
the point /, and with your Compalles opened unto 
the diſtance of the Radius, ſet one foot of your 
Compaſſes in the Center /, and with the 2ther draw 
whe Quadrant K, NF. then in regard your ſhipis in 
the point 7, and theplace whereunto you are bound 
is the point L. therefore from /: thorow the point 
L, draw theline /. L, N.. cutting the Arch K.N.F.in 
the point N. therefore let /. L, bee the Leagues you 
have untotheplace whereunto you are bound, which 
is fortic one Leagues anda halſe, and the Rhomb 
thedillance Ks N:. which is Weſt, and by North, and 
three degrees untothe Northward, (c likewiſe isthe 
line A. O, the number of Leagues you: have runne 
due South, which is {ixtic cight Leagues and-one 
mile, or three degrees and twentic five minutes, 
which being taken from filtie degrees, che parallel! 
from which you departed, leaves fortie (1x. degrees 
andthirtie five minutes for the Parallell you arc in. 
Laſt ofall;ſhall chelige /:O.bg.the Leagues that you 
have departed your ficſt Meridian, which are tortic 
-twoleagucs & one azile: then open your Compaſſes 
unto fortie eight degrees ſeventecne minutes & thire 
theline of Cordes,which is the ariddle 
C 3; Latitude, 


tic ſeconds 
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Latitude -and applie-it-unto the. firſt line of Longi- 
cudes, -you-hall find that thirteene Leagues o. mile, 
fiftie (ix ſecendes doe anſwer untoa degree of-Lon- 
gitude in-that Parallel|,;thea fetting one foot of your 
Compalles in thirteene Leagues, and fiftie (ixe ſe- 
conds in yourſecend line of Longitudes, extending 
the other unto one degree, then with the-ſame di- 
lance of your Compalles,ſet one foot-in fortie two 
Leagues and one mile of the ſamelioe, and the other 
will ſhew you three degrees and thirteene minutes, 
which is the differeace of the Longitude delired, 


> \ 
4 


«{% 


Two Ships departing frons one Paraliell,and Port, the one 
in ſajling ezght Leagues betwixt the North, and the 
#eſt hath raiſed the Pole two degrees, the other inſas- 
ling « hundred Leagues betwixt the North, and Weſt, 
hath raiſed the Pole foure degrees, I demand by what 
Rhombes the ſaid Ships have ſailed, -and the Rbomb, - 
and diftance that it betwixt therp, M121 « 


N 4- B. CoD. E. then inregard the firſt Ship hath 

A. raiſed the Pole two degrees, which isfortic lea« 
gues, take fortie Leagues of yourScale, and applic 
them unto the Meridian line AG, L. from A.unto 
<G: then from the point-G. draw-the line G, F, yu_ 


] Nthe fourth Demonſtration, draw the Quadrant 
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lell unto A.B.chen opening your compaſſes unto 85 
Leagues, (ct one foote in the Center A. with the 
other make a marke in theline G. F. which will bee 
at F,ſo ſhall F bee the placeof the firſt ſhip ; the ſe- 
cond ſhip hath raiſed the Pole foure degrees, which 

1scightic Leagues, therefore place eightie Leagues 
upcn the Meridian line A. G. L.from Aunto L. and 
from the point L. graw the line L. M, paraltell unto 
G, H. F. then open ycur Compalles unto the di- 
ftance ofa hundred Leagues, which are the Leagyes 
the ſecond ſhip did-runne; .and ſet the foote of your 
Compaſlles in the'Center A. & with the other make 
a marke in the line. Me. which will bee at M, then 
draw the line M. A. which. is the- courſe of the-ſe- 
cond Ship, and theline F. A. isthe courſe of the firlt 
ſhip, then from F, let a Perpendicular fall,bcing Per. 
pendicular tothe line G. F. which: is theline F. K. 
then opening your Compaſles unto the Radius of 
your Scale, {ct one foote in the Center F. and with 
the other draw the Quadrant H- I. K. likewiſe from 
F, the place ofthe firſt Ship, draw a line by the point 
M.the place of the ſecond (hip:cutting the Quadrant 
K, H.1..in 1. folet 1, K. be the courſe thatis berwixt 
them, that is, it you-will faile.from the firlt (hip un- 
tothe ſecond, you mult ſaile North, ane by Ezft,and 
one and fortie minutes tothe Eaſtwardslikewile ler 
F. M. bee the diſtance that is betwixt them, whichin 
this Demonſtration is fortie Leagues, two miles, ſo 
ſhall B, C. bee the courſe of the firſt ſhip from the 
Weſt Northwasd, which here is found to bee thirtic 
degrees and one minut from the Welt Northward, or 
Northweſt, by Weſt, and three degrees and fortie 
foure minutes to the weliward.. Laſtly the Arch E.D. 
| 13 > 
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in the diſtance of the courſe that the ſecond Ship 
made from the North Weſtward, which is found by 


this Demonſtration to be Northweſt, and by Notrrh, 
and three degrees five minutes to the Weſtward. 


CHAP, XV. 

Two Ships departing from one Parallel! aud Port, in the 
Parallell of 47.deg.56 min. the firſt in ſajling 80 leag. 
betwixt the North and Weſt, hath raiſed the Pole 
two degrees, I demand by what courſe the ſecond 
ſhip muſs runne, and bow much ſpe foall alter in her firſt 
CHeridian or longitude, to bring ber ſelfe 40, leagues 
and two miles North and by Baf, and 41. minutes ts 


the Eeftward of tho firſt ſoip, 


y_ you 
> have altered your latitudeby twen- 
SSP tie and it maketh fourtic Leagues ; 
PAT which fortic Leagues ſetypon the 
line A, E. L. from A unto G. then from the point 
G. draw theline G, F, parallell unto A. B, then open 

- your Compaſles unto the diftance of 80. Lea 
| Which are the Leagues your firſt ſhipdid runne, and - 
place one foote of your Cempaſles in the Cen- 
ter A. and withthe other make"a-marke- in —_ 
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'G. F. which will bee 
' at the point F. then 
from the Center A: 
unto the pointe F. 
draw the line AF. 
repreſenting the di- 
ſtance of the Courſe 
of the firſt Ship $0. 
leagues: Then from 
F.lerfall a Perpendi- 
cularF, K. and upon 
the Center F, upon 
the Radices of the 
Scaledraw the Arch 
H.l. Ke. Then In 1C- 
eard you muſtbring 
the ſecond ſhip North and by Eaſt, and 41 minutes 
Ealtward of the firſt ſhip, take 12 degrees, 56 mi- 
nutes from your Scale of Coards, and place them 
from K, unto I. upon the Quadrant K.1. H. Then 
from F.dray the line. F.and upon thelincF.1.place 
the diſtznce that you nwlt bring the ſecond ſhippe 
from the firſt (which is 40. leagues and two miles) 
fraqF.unte M.. Sots M the place of your ſecond 
ſhips Then from M.draw the line M+ L. parallell un- 
to F. G. cutting the line A:G, L. in Lthen draw the 
line M. A. cutting the Quadrant B. D.E. inD. So 
ſhallthe-ArchD, E. be the conrſe that theſecond ſhip 


muſt. runne, to bring her ſclfe 4.0 leagues and two 
miles:North and by Eaſt, and 4.1. minutes Eaſt ofthe 
Ffirſt ſhip. Then to know what you have altred the 
Latitude, firſt take the diſtance L.A, and applieit un- 
ndeit » 

c 


tothe Scale of equall yo, and you fh 
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bee $Þ leagues; which is juſt 4 degrees, which you 

have altered: your latitude,or Poles elevation : which 

4 degrees added unto thi Latitude yow departed 

from, it makes 51 degrees, 56 min. for the Latitude 

that your ſecond Ship is in, then take the diſtance, 

M.and applie ir to the Scalcit gives 6o Jeagues;then 

open your Compalles unto the diftance of the mid- 
dic Laritude,which is 29 deg. 5I min.of the-Coard, 
3nd applic it unto the firſt line of Longitudes, and it 
gives 12 Leagues, and two miles wan halfe, to al- 
ecr one degree of Longitude in that Paralle}l: Then 
{ct one foote of your Compalles in x> leagues, two 
miles and an halfe in the fecond line of Longitudes, 
extending the other toot unto one degree, and with 
theſame diſtance upon the ſame Line, ſet one foot of 
the Cumpalles in 6o-leagues (the leagues-cthat you 
are from the Meridian) and the other foote will cx 
tcnd unto 4- deg. 40 Min. which is the difference of 
the Longitude. 


—— ——_ —  — — 
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CHAP; X.VI, co” 

pes nf Jt 1: VL It > 
To finde by Demonſtration how many wilis 09 'mniurer of 
any Parallel, doth au{wer unto ond degree of hi E Jlbe 
noitialt. ; 6, wv, 1 ” 


£9 54 min. therefore having drawne- 
>1I2259 the Quadrant A. B..C. from B.up- 
| [WS L 7A 0n the Coard B, E. (C. ſet the La- 
Ld, titude of the-place 5Þ degrees 54 
OT FST<es..mnautcs. unto the point D, Then. 
from: 
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from the Int D.draw | 
the Line : F.parallell 


nad ee Per en Keg 


be the number of miles, 
whichanſwerunto one & 
degrec of Longitudein £2 * fo, dd | 

the Parallell of 58. _ PEE Ed fy 
degrees, 54- minutes, B. ARSE ; 
which being applied unto your Scale of equall parts, 
gives thirty one miles, Solikewiſe theArke B, E.be- 
ing the Latitude of 52 degrees, cnding in the point E, 
give the lines E- G. For the miles that anſwer unto 
one degree of Lengitude in the parallell of 52 de- 
grees were found by the Scale to be 36.miles,and 56. 
' ſeconds, or {< of a mile, Ng: 


F 
(3 


THE SECOND ” SOOKE: _ 
THE PLAINE SCALE, WHEREIN 
i declaredthe definition of the $ abeare, Aa et: 
tionef the (ix great Circles, and alſo of 
foureleſſer Circles, and Jaſt of all,. 
... .. Certaine — Altrono- 
enical performck \ by the. 


C 


ſed ale 


- 


De $pheras. 


FTE pogymgyngnnn————_— 
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Dd Spbeare according to the deſcripti. 
A - of Theodoſine, isa certaine ſolid 
73 Superficies, .in- whoſe middle is a 
\S2 Point, from which all lines drawne 
S-> unto the Citcumfercaceare equall; 
<p which Point is called the Center 
of the eSpbers by which Ceater aright Line being 
drayneg 


y 
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. drawne, 'and extending himfelfe on either fide unto 
that part of the Circumfeence whercupon + the 
Spheare is turned, is called Axis Sphare, or the Axle 
tree of the World. 

A Spheare accidentally, is divided into two parts, 
that'is to lay, iv Spheram reflam, &- Spharam obliquam, 

Sphera refta,or a right Sphearc,is only vato thoſe 
that dwell under the. EquinoGiall, Quibur neuter Po— 
lorum magts altero elevatur : that is, to whom neither 
ofthe Poles ofthe Worldare ſecne, that!ic hid in the 
Florizon, | | 

 Sphera obliqua, or an oblique Spheare;, is unto 
thoſethat inhabite on cither {ide of the Equinotll, 
unto whom one of the Poles is ever ſcene, and the. 
other hid under the Horizon: 

The Circles whereupon the Spheare is compoſed 
are divided into two forts : that.is to ſay, w (routos 
majores & minores, 

Circuli majores, or the greater Circles, are thoſe 
that divide the Spheare {into two equall parts ; and 
they are in number ſixe : viz. the EquinoQiall , the: 
middle of the Zodiake, or the Ecliptique Liney the: 
two Colurer, the HMeridian, and the Horizon: 

 Dinwer vero (rents, orthe lefler Circles, are ſuch 
28 dividethe Sphcarc into two parts; unequally:and- 
they are fourein number; as the Tropike of Cancer, 
the Tropike of Capricorne ; the Circle efriike, and- 
the Circle Antartige 07: 2 
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Of the foure greater Circles. 


> >> a2 6 E Equnoftiall is a Circle that 
— —\ crofeth the Poles of the World at 
Se) right Angles, and divideth the 
HAR /> VJ Spheare into two <quall parts, & is 
P22 X77 called the EquinoQiall, becauſe 
P YAY  WwhontheSunnc commeth unto it, 
(which is twice in the yeare, viz, In principio eArietis, 
& Libra, that is, in March and September) the daies 
and nights are equall thorowout the whole World. 
whereupon it is called, Equator dies et ne##,the Equall 
proportioner of the day and night artificiall : andin 
the figure is deſcribed by the Line C. A. E. 

The Meridian is a great Circle, pafſing thorow 
the Poles ofthe World, and the Poles of the Horie 
z4n;0r Zemith point over our heads, and is ſo called, 
| becauſe tha in any time of the yeere, orin any place 

of the World, when the Sunne (by the motion of the 
Heavens) commeth unto that Circle, itis noone of 
twelve of the Clocke. Anditis to bee underſtood, 
that all Townes and places that lic Eaſt and Weſt one 
of another, have every onea ſeverall Meridian : but 
all places that lie North and South one of another, 
haye one and the ſame Meridian. This Circle is de= 
"HM in the figure following by the Circle B, C. 

« Ee P 

The Horizos is a Circle, dividing the ſuperiour 
Hemiſpheare from the inferiour, = La pon = is 

d 
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called Horizon, that isto ſay, the bonds of ſight» 
or the fartheſt diſtance that the eie can ſee,and there- 
fore it is alſo called Circu/us Hemiſpheri. The Hori. 
20x: are divided into two ſorts, viz. Ref & obliqua, 
a Right and an vblique,or a declining Horizon: wher- 
of thoſe have a right Horizon which have the Equs- 
»ottiall for their Zenith, and the Poles of the World 
in their Horizon : becauſe the Horizon (hiding both 
the Poles of the Norld) isa Circle ſuppoſed to bee 
drawne by the Poles of the World, dividing the E- 
guiottiall at right Angles, as inthe figure following 
you may plainely ſee. Firſt imagining the Circle 
X. V, Y. W. tobe theearth, andehoſe that inhabite 
at the Point V, have the line B. D; for their Horizon, 
cutting the EquizoGiall C. A.E. atright Angles in 
A- and therefore is called Horizanreftu, & Sphara 
eta, a right Horizon, and a right Spheare, T hole 
haye an oblique Spheare, or an oblique Heri2oy to 
whom one of the Poles are viſuall, or elevated above 
the Horizon, and have the other hid under the Hori 
39, and in regard ſucha Horizon doth crolle the 
Eguinoliiall at oblique Angles, it is-called Horizox 
ebliquus, Of a declining Horizon, as for example : 
Thoſe that inhabit ar the point S.' have T, for their 
Zenith, and K.A.L. for their Horizex, dividing the 
Equinefiall C, A, E. at oblique Angles, making the 
Angle contained betwixt the Horizon A K. and the 
Equinoftiall A, C- an Angle of thirtie eight degrees, 
and twentie eight minutes, and the Angle contained 
| betwixt che Horizon A- L. andthe Pole A, D, an 
Angle of 54. degrees, thirtic two minutes, which is 
the elevation of the Pole for thole that inhabite at S. 
thoſe and. all other hauc an oblique Spheare, _ | 
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they inhabite jaſt under the Equineiall Circle, un— 
to whom onely doth a right Spheare belong. 
Colurus Solſistiorum, or the Summer Colure is a 
Circle paſſiag by the Poles of the World, and by the 
Poles of the Ecliptique, and by the head of Cancer 
and Capricerne, whereupon the firlt ſcruple of Cay-- 
cer where the Colure crofſeth the Ecliptique Line, 
iscalled Punt /olftitie eftiyalir,or the point ofthe 
Summer Solſtice : to which place when the Sunne 
commeth, He can approach ne neerer unto our Ze- 
"ith, butreturneth unto the Equator againe, ef— 
cu vero Colnri, The Arke of the Colure contained 
betwixt the Summer Solſtice and the Equator, is cal- 
led the greateſt declination of the Sun, which Peolemiie 
found to be 23 degrees, 31 minutes: but by the ob— 
ſeryation of Copernicus it was found to vary, for hee 
found the declination ſometimes to bee 23 degrees 
52 minutes, andin the proceſle of time,to be but 2 3 
degrees, 28 minutes. Andin theſe our daies (by the 
obſervation of Tichode Brahe, and that late famous 
Mathematitian, Maſter Fdward Right) itis found 
diſtant from the Equino7ial 22 degrees, 31, minutes 
3oſeconds, IG 
The other Colure pafſeth by the Poles of the 
World, and by the firlt point of Aries and Libra, 
whereupon it is called, Colurue diſtinguens Equinexia, 
Thele two. Colures doe crofle each other at righe 
Angles in the Poles of the World, whgreupon theſe 
yeries were made. | Are 


Elec dus Soiſtitia faciunt (ancer Capricornny 
— Srl mitts aquant Ariet & Libra dich, 


* 
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The Zodiake is another of the greater-Circles,di- 
viding the Equiyoia/l igto two equall parts, by the 
; head of Aries & Libra, the one halfe of it doth ecline 
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unto the North, and the other into the South, the 
greateſt of which declinations is three & tyentie de- 
grees, one and thirtie minutes, and thirtie ſeconds, 
Note alſo, this Circle is divided into twelve <quall 
parts, which parts are attributed unto the twelve 
Signes, Ariest, Taurnm, Gemini, Cancer, Leo, 
FWirgo, Libra, Scorpio, Sagitariu, (pricor- 
LEN eAquarint, and Piſces. And every One of 
theſe Signes aredivided into 3o equall parts, which 
arecalled degrees, ſothe whole Zodiake containeth 
one hundred and (ixtic degrees. Likewiſe every de— 
gree 18 divided into (ixtie y__ parts, which parts 

arc 
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are called minntes, and are in: number 21500 mi- 
utes, and'as 21600 minutes is the whole circumfe- 


rence ofthe Heavens, ſo is 2Y600 miles the whole. 
circuit of the Earth, 


CC UW mmm_y_ cqrTHo 


CHAP. 1IT, 
Of the foure leſſer Circles. 


>>» 7p He Sunne having aſcended unto his 
= higheſt Solſtitiall Point doeth de— 
f-BZ)S ſcribe a Circle, which isthencereſt 
PV, that hce can approach unte the 


- £2 North Pole, whereupon it is cal- 
DD ZLAW W led,” Circutns Sohtith eftivalis, the 
Circle of the” Summer Solſtice, er the Tropicke of 
Cancer, and is noted in the figure before, by the line 
H. Y. TI. | | | 
The Sunne alſo approaching unto the firſt ſcruple 
of Capricorn, or the Winter Solſtice, qc{cribeth an« 
other Circle, which is the utmoſt bounds that the 
Sunne can depart from the EquinoQtiall Eine-to-- 
wards the Antartike Pole, whereupon it is called, 
Circulus ſolftity byemalis, (ve Trapicus byemalis,uet Ca- 
pricorm : the Circle of the Winter Solſtice, the 
Winter Tropicke, or the Trepicke of Capricorze,and 
is deſcribed in the figure by theline G.X.F. 
So much as the Eclipticke declineth from the E- 
quinoRiall,. fo much docth the Poles of the Eclip— 
ticke decline from the Poles of the World, whereup- 
on the Pole of the Eclipticke, whichis by the North: 
Pole of the. World, deſcribeth a certaine Circle asit 


paſleth: 
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Paſſeth about the Pole of the World, being juſt ſo 
farre from the Pole as the Tropicke of Cancer 1sfrem, 
the Equator, andit is the third of thelefſer Circles, 
and is called, Circulus Arficus, or the Circle of the 
North Pole, and is deſcribed in the Diagram, inthe 
ſecond Chapter by theline P.O. = 
The fourth and laſt of the leſſer Circles, is deſcri- 
bed4nlike manner, by the other Pole ofthe Eclip- 
ticke, about the South Pole of the World, and ther- 
tore called Circulus eAntarfticu, the Antaricke 
Circle, or the Circle of the Anatarticke or South 


Pole, and is demon({rated in the former figure, by 
theline N.M; 


_— - _ 
)———— — 
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Certaine queſtions Aftronomicall, 
 __ performedbytheplaine 
SCALE» 


CHAP. IV. 
The true place of the Sunne, given to finde hz decli- 


He Sunne being inthe head of 7a«— 
rw, hisdeclination is defired : by 
the ſeventh Demonſtration, draw 
thc line A. D. then upon ehe Cen- 
ter A« raiſe the Perpendicular A. B; 
then opening your Compaſles to 


the Radius of your Scale, and place one foote in the 
E 2 Centr 
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| \Center/A; and with the other draw the Quadrant B. 
C. D:: then opening your Compaſſes unto the grea- 
teſt declination of the Sunne, and place it upsn the 
Quadrant from D; unto Ks then from the pointe K. 
draw the Line K. H. cutting the line A; B. in H. then 
with the diſtance A. H.. draw the ſmall QuadrantG. 
E. H, and in regard the Sun is inthe head of Tawr me, 
which 1s 30 degrees from the beginning. of »{ries, 
tet-A.D;be the Equator, 6 D; the beginning of Aries, 

- D.C.3 odegrees,or lon 
RB gitudeofthe Sun, then 
om the point C.draw 


<4 i the line C. A. cutting 
em:se '} the QuadrantG.E. H 


| H inE.then from E.draw 

E. lk” theline E. L. parallell 

T | {| 4D: cutting the 
gn Quadrant B.C-D.in L 

D G A fhhallthearch LD, 

be the declination of the Sunne deſired, which in this. 


demonftration is found- to be eleven degrees, and: 
. thirtic one minutes; 


—_—_c. 
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CHAP, V. 


The declination of the Sunne, and quarter of the Ecclipſe 
that he poſſeſſeth being given, it is defired to finde his 
trae place. 

The Declination & 10. d-gr. 31, min, the firſt quarter 
that bee pofſeſſeth, # hetwxt the head of Aries and 


Cancer, 


Alt by the ſeventh Demonſtration, 
2. draw the Quadrant A. B.C, D. as ig 


@2- Sunne upon the Coard from D, un. 
SWY to K. which is23 deg. and » 1 min, 
then from K, draw the line K, H. parallell unto the 
Equator D, A; cutting the line B. A. in the point H, 
So ſhall H; A.- bee the ſigne of the Sunnes greateſt 
declination, then with the diſtance A; H. draw tne 
Circle, G, E, H* then from D. upon the Coard I; 
B. C, ſet the declination of the Sunne, which is 11. 
degrees, 31, minutes from D. unto L, then drawe 
the Line LE, parallell unto A, D, cutting the Qua— 
drant G. E, H. inE, Then from the Center A. by 
the point E. draw theline A, E. G. cutting the Qi1a- 
drant B, C. D. 1n C, So (hallthe Arke C. D. bee 
the diſtances of the Sunne from the head of Aries, 
which is here found to be juſt thirty degrees, which 
isinthe beginning of Taxr. 
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CHAP. v1. 
By the elevation of the Pole, and declination of the Sunne, 


tofinde the amolitude of the Sunne, or bis true riſings 
or ſetling from the Eaſt or Weſt point. 


5 Y the eight demonſlration,firſt draw 
d Jaw | the line B. D. then upon the Center 
= A.draw the Circle B. C. D, E.tnen 
from A, raiſe the perpendicutar C; 
A.E. then is your Circle divided in+ 
= = to foure equall parts: then ſuppoſe 
the elevation ofthe Poleto bee 51 cegrees, 32 mi- 
nutes, which muſt be placed upon the Circle, from 
D, unto F. then from the point F. by the Center A. 
drawthe Line F. A.G. repreſenting the Pole of the 
World F. being the North Pole, and G. the South 
Pole, then ſubltrat 51 deg, $2. min. from go deg, 
and the remainder is the height of the EquinoQtiall, 
whichis 3 8. deg. 28. min, which mult be placed up- 
on the Circle from the Horizon B., unto the point I: 
then from I, by the Center A. draw the Line 1.A.H: 
repreſenting the EquineGiall Circle, Then fromT. 
unte M.- (ct the declination ofthe Sunn, being here 
ſuppoſed 14 deg- 52 minutes North, then from the 
point M, draw the line, or Parallell of declination 
M, T. N. parallel unto the Equator 7. A. H. cutting 
the Horizon B, D, in T. thenfrom T, raiſe the per- 
pendicular T.V. cutting the Circle B,C, D, E. in V; 
{o ſhall thediltance C. V. bee the true amplitude of 
the Sunne deſired, which here is found to be 24 deg, 
21 minutcs North, 
CHAP, 
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CHAP. VIlL. 


By the eAmplitnde of the Sunne, to finds the Variation of 
* the Compaſſe. 


x Avingifound the Amplitude of the 
5 Sunne by the laſt Chapter, firlt 0b— 
x 1 ferve with a Compalle, or rather 
Y WL, with a Semicircle upon what de— 
 gree and minute the Sunne rieth 

cr letteth, beginning to reckon 
from the Eaſt or Weſt, and ending at the North cr 
South at go degrecs: and when you have diligently 
obſerved the Magneticall rifing or ſetting, by the Se- 
micircle, or by ſome other like fitting /nſtrument : 
andallo the true Amplitude. found, as is declared in 
thelaft Chapter, the diffcrence of th:fetwo:Ampli- 
tudes, is the variation ofthe Compaſlle : But when 
the Sunne riſcth upon the ſame Degree of the Com- 
paſſe, as is found by the Scale, the variation is no- 
thing,but the Needle pointeth direRly untothe Poles 
ofthe World, which by M. 11ulizax was athrmed 
to be at the Welternmoit part of S. Iichaet;, one of 
the !\lands-of thee Azores,from whence he will have 
the Longitude reckoned, Secondly, when the Sun 
is in the Equinodiall Circle, where he hath no Am- 
plitude, looke whatdiftance the Compaile maketh: 
the Sunne to riſe from the Eaft or Welt of the Com- 
paſſe, the ſame diftance is the Compaſles vartation, 
from the North or South. Thirdly, if the Sunne 
riſemore to{the:South of the Compalle! or ferterh 
Mmore- 


* 
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more to the North by the Compatle, than is ſhewed 
by the Scale, the difference betwixt the Amplitude 
given by the Scale, andthe Amplitude given by the 
Needle, is the yariation of the Compatſle from the 
North Weſtward. Pourthly, if the Compaſle ſhew- 
eth the Sunne to riſe more Northward, orſct more 
Southward, than is ſhewed by the Scale, the difte- 
rence is the variation of the Compaſle, from the 
North Ealtward. Fifthly, if the Scale ſhew-the Am- 
plicude of-chs SunnerifingSoutherly, and the Com+ 
palle ſhew it to be Northerly, adde both the Amplie 
tudes together, and they ſhew you the varation We- 
ſernly, 


—m— 
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T be place of the Sanne being given, to ſinde by declination 
by a whele (,vrcle. 


24 Ccordiog unto the right Demon— 
My tration, firſt draw the Circle'B. C; 
14 D. Ee. then draw the Horizon B. A, 
N D. and then the EquinoAiall 1, A: 
3g, H. as is before taught : and then 
the Tropicke of Cancer K, L,twen— 
ty thzee degrees and a halte frem the EquinoRiall ; 
then draw the Tropicke of Capricorne P. O. oflike 
diftance from the EquinoGtiall, and after from K. to 
O. draw the Ecliptique Line K. A- O. And when 
you have thus laid downe the Spheare, ſuppoſe the 
Sunne to be in the tenth degree of Taxrmw, at which 
time his declination is deſired. Andin regard the 
TY  Sunne 
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Sunne 1s moreneere unto the Tropicall point Can- 
te, then wenkoc rk 4 , fiſt finde how many de- 

ees heeis from the Tropicke of Cancer, and you 
alf finde him to be 50 degrees; therefore take with 
your Compalles 5o degrees from the Coarde, and 
apply ic from the Tropicall point Cancer at K; unto 
V. upon onefide,and unto P.cn the other fide: then 
drawche Line V.P. cutring ctheEclipticke K, O; in 
the pointR. then from-R.draw the Line M.R.N par- 
allell unto the EquinoQtiall I, A, H, and cutting the 
Quadrant B, C. inthe point M. So fhall the Arke 
 M./. be thedeclination of the Sunne deſired, which 
being applied unto your Scale, gives you fourteene 
degrecesand fiftieewo minutes, 


 CHAP- IX, 


The elevation of the Pole, and declination of the Sinne, 
.given to finde hi height in the virticall Circle, 

7 he Pole 11 elevated 51, degrees, 32. minutes, the decls- 

nation of the Swnne © 14 degrees, 52. minutes North, 

bis beight in the virticall Circle i found as folioweth- 


e498 It according unte the former Chapter 
FJ ; draw the Circle B.C.D.E. then the Hovi. 
Fe Þ 700 BAD, and after the Virticall Line C, 
TED AE. then the Pole of the World F.G, 
andlikewiſe the Equator 1. A. H. this being Gone, 
/ F _ place 


©. 


( 
{ 
/ 
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place the declination ofthe Sunne 14, degrees, 524 
minutes, upon.the Circle from 1. unto. M- angl alſo 
from H, unto N, then draw the Line, M. N. cutting 
the Line C. A. E. in S. then from $8. draw the Line 
S.W.Parallell unto the Horizon B, A.D. cutting the 
Meridian Circle. B. C. D, E, in W. So ſhall the di- 
tance D-W. bethe height of the Sunne in the yirti— 
call Circle,. forthe time demanded, which by this 
propoſition is found to bee .nineteene degrees, and 
cight minutes, . 


—_— —_— 


CHAP. X 


T he elevation of the Pole, and the Amplitude of the Sin, 
t* being given, to finde the declination. ; 
The elevation of the Poles 51 degrees, 32 minutes, the 
” Sanner amplitude 142.4, degrees, 21 mingges, the de 

clination # feund as followerb by the eighth Demon- 


firation. 
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Irſt upon the Center A. draw the Cir- 
24 cle B., C. D. E.\then draw the Line 


- RH B. A. D. repreſenting the Horizon < 
| [4 v5) dividing the Circle into twe cquall 
parrts,then draw the Line C. A, E. Per- 
pendicular to B. A, D. repreſcmiing the Eaſt and 
Welt point of the Compalle, then placing the cleva- 
tion of the Pole fiftie one degrees, and thirty two mis 
nutes,from D.unto F.from F. by the Center A.draw 
the Line F, A- G, which let bee the Pole er Axletrce 
of the World, then from B. unto 1. and fx86m D.unt 
H, ſerthe complement of the Poles cleyation: whi k 
ſhall repreſent he EquinoRiall, in regard it makeihi 
right Angles with the hay ofthe World,in the Cen- 
2 toc 
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ter A» Then from C, unto V. place the amplitude of 
the Sunne, which is foure and-twentie degrees, and 
one and twentie minutes : then from V. let tall the 
Perpendicular V. T. cutting the Horizon B. A. D. in 
the point T. then fromthe point T, draw the Line 
M. T. N. Parallell unto the EquinoQuall 1. A. H. 
and cutting the Circle B: C. D. E: inthe point M, 6c 
N. folet the diltance of {. and M. or H. and N. bce- 
the declination: of the Sunne, which was deſired ; 
which: being applied unto your Scale, gives you: 
fourtcene degrees, and hiftie two minutes, 


CHAP. Xl. 


The elevation of the Pole, the declination -of the Sane, 
aud houre of the day being given tofinde the eAlmican- 
ter is deſired. 

Th elevation of the Pole is thirtie degrees, the declinats-- 
ou of the, Sue is twentio degrees North, the bore 4s 
nine in the morning, at which time the eAlmicanter is 
found, as followeth, | 

PR »£7, Tchenipth demonſtration, fir(F 

m M4) upon the Center A, draw 

7 circle B,C.D.E. then drawthe; 

2 . Line B, D. for the Horizon, 

4, then "e221 yoor Poles elevat- 

E7\ F< 7} qn Which isthirtic degrees;up- 

FL _ $/4 $1 the circle. from! D wore Rl 

U290N,70 <ZY hen from R.by the Center A. 

draw the Line R. AS. repreſenting the Pole of the 

World, then from B. unto F. place the WOO PAnn 

0 
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of the Poles eleyation, which is 69.degrees, & from 
the point F. by the center A. draw theline F. A. H. 
repreſenting the EquinoRiall line, and then ſer the 
declination of the Sunne from F. unto L. and from 
L. draw the line L. P. O, parallell unto the Equator . 
F. A. H, cattirg the Pole of the Worldin the poine 
P.then fer one foote of your Compalles in the point 
P. and extend the other cither unto L. or unto O. 
and with the fame diſtance of your Compaſles, up- 
on the Center P. draw the Circle L, N. O.Q- which 
is called the houre Circle, ſo ſhall L. bee the point of 
twelve a clecke at noone, N. the place of (ixea 
clacke aſter noone, Oz«the place of twelve a clocke 
or midnight, and Q. the place of (ix a clock: in the 
morning: Every one ofthe foure quarters, muſt bee 

divided into (ixe equall parts, or houres, making the 
whole Circle to containe twentie foure parts, repre— 

ſentingthe twentie foure houres of the day & nigh!,. 
then in regar4 the hourc of the day was nine of the 

clocke,. which is three houres before noone, take 

three of thoſe twentie foure houres, and place them 

upon the Circle-L, N. O. Q from the Meridian 

point L:unto K. thenine aclocke point in the mor- 

ning, and unto M. the point ofthree a clocke after 

noone, then draw the linc M. K. cutting the parallel 

ofthe Sunne L. O. in the point I, then from I, draw 

the line 1. G. parallell unto the Horizon B, A, D. 
which ſhall cut the Meridian Circle B. C-D.E. in 
the point G. ſolct the diſtance of G; and B. bee the 
Almicanter of the Sanne which was defired, which 
in this demonſtration is found to bee fortic eight de— 

grees and cighteene minutes. 
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CHAP. XIT. 


The elevation of the Pole, the Almicanter, and decti- 
nation of the Sunne, being given to finde the boure of 
the day. | 

The clewation of the Pole is thirte degrees, the deelina- 
tnon of the Sunne is twentie degrees, the Almicanter of 
the Sunne i1fortie eight degrees,and eighteene minutes, 


the boxre of the day is found as followeth, by the ninth 

D enoonſtration. he 
Irſt uponthe Center A. drawthe Circle B.C. 
Þo-= then draw the Diameter B, D. repreſcn- 
. ting the Horizon, then from D,unto R. (et 20 
__ degreeszthe elevation of the Pole,thenfrom:R. 
by the Point A, drawthe linc R, AS. a 

. 
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the Pole of the World,then draw theline FAH.crof. 
fingthe Polein A. atright Angles, cutting the Mc— 
rid1an Line in F. then from F, fettwentic degrees,the 
declination of the Sunne unto L. andthen trom the 
point L: draw the line L. P: O. repreſenting the pa» 
rallel] of the Sunne, and cutting the: Pole of the - 
World in P. then placing one foote of your Com— 
paſles in P; extend the other unto L. with which di- 
ſtance of your Compaſles,. draw the houre Circle 
L.N.O,Q . then from the Horizonat B: place the 
Sunnes Almicanter : (which is tortic cight degrees, 
az's; pages minutes,) upon the Quadrant B.G.L. 
from B. unto G. then from the point G.. draw the 
line G. /. parallcIlunto the Horizon B.A. D. cutting 
the Line L. O-1n 7. then from the point {; draw the 
line K, Z. M. parallell tothe Pole of the World Q_ A; 
'N, cutting the Circk L. N. O, in M. then let L.N, 
be divided into (1xe houres, whereof L.M. arc three : 
whereupon 7 conclude, that it is three houres from 
noone, that is, at nine aclocke in the morning, or 
ehree.in the after noone. 
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CHAP, X111. 


The \Almicanter, or height of the Sunne being given, to 
firde the length of the right ſhaddow, 


Ccording unto the tenth Diagram, 
draw the Line A.'F, and upon the 
center A, raiſe the perpendicularA. 
C:then upen'thecenter A,draw the 
Quadrant C.HF. then ſuppoſe the 
wo of your Guemor,or ſubſtance 
yelding ſhaddow be the Line A. B, 

which is to bee divided into 1 2 equall parts, which 

Guomen 1 have here made juſt 22 degrees of the e— 

quall League of the Scale, then from B. to the top of 

the Gnomen, draw the Line B, E. paralle!l unto A, F. 

then ſee the Almicanter which is fortie five degrees 

from F, unto D.and from the point D.draw the Line 

D, A. cuttingthe Line B.E. inthe point G.ſo ſhall B, 

G, bethe length ofthe right ſhaddow deſired, which 

'Here is found to bee fourtecne degrees and eighteene 

minutes,which is but juſt the length of your Gnomes, 

and ;; and ; of a twelfe over : Note that the righe 
ſhaddow,is the ſhadow of any pcfte,!laffe, or ſteeple, 
that (tandeth at right Angles with the Horizon, the 


one end thereof reſpeRing the Zenith ofthe place, 
and the other the Nady, 
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CHAP, XIV. 


The «Almicanttr, or height of the Sunne being viven. t 
finde thelength of the þ= at ſaddow, MII” 
contrary ſhad- 


B dow, is under- 


{ſtood the length ofa- 
ny ſhaddow, that is 
made by a (taffe or 
Gunomon, handing a- B 
gunſ any perpendicu- 

ar wall,in ſucha man- {\— 
ner that it may lic parallel] untothe Horizon, the 
length of the contrary ſhaddow, doth increaſe ag the 
Sunne riſeth in height : whereas contrariwiſe the 
tight ſhaddow doth decreaſein length, as the Sunne 
doth increaſe in height : the way to finde the verſe 
ſhaddowisas followeth. Firſt draw your Qyadrant 
as is taught in the laſt Chapter, wherein let A, B. be 
the length of the Guomen, likewiſe from B. draw the 
line BE. parallellunto AF. as before, then ſet your 
Almicanrer from C. upon the Quadrant which is 
giyento be {eventic degrees, and it will extend from 
C. unto H. then from the point H,draw the line H.A. 
cutting the line B. E. inthe point K. ſo ſhall K+ B. be 


the length of the contrary ſhaddow, which here is 
G found 


Y the verſe or c 
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found'to bee thirtie foure degrees and cight minutes, 


or twice ſo Jeng as your Gzemen, and:; and avout; 
part.of a twelfth. more.. 


CHAP. XV. ® 


The latitude of the place, tht «Algicanter, and declinas- 
tion of the Sunne being given, to finde vhe Afumenh. - 

The latitude of the place i fiftie one degrees, thirtie mi- 
uutes, the declination of the Sunne twentie degreee- 
North, the «Almicanter thirtie eight degrees thirtie 
minutes, the true. Aſwmeth of the Sunne is deſired 


Irſtuponthe Center A. drawe: 
8. the Circle B. .C. D; E. then: 
draw the Diameter B; A. D;. 
and from D. unto F. ſet the: 
2 Elevation ofthe Pole, which 
22 isone and fiftic degrees, and' 

/ F2Yw thirtieminutes, whoſe com- 
CLIVDWVYVED plement is eight and thirtie 
degrecs and thirtic minures, which muſt bee placeg' 
irom B. unto H. thenfrom H;. draw theline H,A;1. 
repreſenting the EquinoGtiall line, and from P. draw: 
'theline F, A. G. repreſenting the Pole of the World, 
Fn Gees H. unte P, and fiom I.. unto Q; fet the 
deofiniition ofthe Sunne, which'is twentie degreeg# 
aud by thoſetwo points draw the line P,Q. forthe: 
OO paallell: 


- 
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Parallell ofthe Sunnes declination z then uponche 
Circle from B. unto H, fer the Sunnes Almicanter, 
thirtie eight degrees, and thirtie minutes, then from 
H. draw the line H. R. paralle!l unto the Horizon, 
cutting the Sunnes Parallell P, O. Q. in O- then 
draw the Line T, V. AE, Pcrpendicular unto the 


; SAR. þ 


line B. A. D. in the Center A. and cutting the line H, * 
V. R.in V. then ſet onefooteof your Compaſſes in 
thepont V. extend the other unto R. and with the 
ſame diſtance dtaw the Semicircle H. L. R. then 
draw the Concentricke Circle upon the Radius S 
G 2 the 
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the Scale M. T. N.and where the Line P. O. Qand 
the line M. Os. N. doe mectin thepoint V. raiſe the 
Perpendicular O. L. cutting the Semicircle H.-L. R, 
in L. then lay the Scale from the Center -N: to the 
point L. and - raw the Line L. K. catting the Semi- 
circle M. T. N. in K. ſo ſhall K,'T. beethetrue di- 
Rance of the Sunne, from the Eaſt, or Weſt pointe 
Southward,. or the Sunnes true Aſumeth, which is 
here found ts be ſeventie two degrees, and fortic ml» 
antes from the South part of the Meridian 


—_— 
A. meet 


CHAP. XVI. 


To place of the Sunne being given to finde the right aſcen- 
tienir deſired, 

Suppoſe the Sunne bee in the twentieth degree of Tanrmy 
bis right aſcention is found as follpweth.. 


>2x [it draw the Line B, A. F. for 
2 the Poleof the World, then upon 
= the Center A, draw the Circlc B. 
> C. D. E, then from the Center A. 
raiſe the Perpendicular C. A, E. 
F for the Equztor, then place your 
greateſt declination from C, un— 

to Q. and from E, unto P. then draw the line Q A: 
P. which doth repreſent the Eclipticke line, then in. 
regard the Sunne is in the twentieth degree of Taw— 
ru, which is fortie degrees, fromthe head: of Caxrer, 
which fortiedegrees place frem Q..unto L. and unto 
K. then draw the line K. I. cutting the Eclipticke in 
Line H. I, parallel 
unto 


L then from the point. drawthe 
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unto C, A.E. cntting the Pole of the World in ©, 
then ſct one foote of your Compatſes in O. andex. 
rend the other unto G, with which diſtance draw the” 
Semicirc'e H. D, G. then opening your Compaſſes 
untothe Radius of the Scale, and vpon the Center 
O. likewiſe draw the Circle H. N, F, G. then draw 
thelineI, M, parallell unto A. O. D. cutting the Sc- 


P 


E| Gi 


micircle H.M-D.G. in M. thenlay your Scale from 
the Center O. unto the point M, and draw the Line 
N. M. cutting the Con-entricke Circle in N. fo (hall 
the diſtance N, F. beethe right afcention, which js: 
herefcundto bee two and fortic degrees, ſeven and 
ewentie minutes, 


G 3 CHAP: 
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CHAP. XV1I, 


The eleyation of the Pole, and declination of the Sunne, 
given to finde the difference of the aſcentions, 

The Poles elevation i 51 degrees, 2 minutes, the decls. 
nation of the Sunue 58 2 L. aegreet, 


FEY 1 "I 
N = 


Pi: draw the Line B, A, K,. repreſentingthe Ho- 
rizon, then ypon the Centcr A. draw the Circle 
B, C. D. E.F: Then from K. unto D. ſet the e- 
leyation of the Poleg which is 51 degrees, and thirty 
two 
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rwo minutes: then from the point D, by the Center 
A."draw the Line D. A, F. repreſenting the Pole of 
the World : then from Brunto C.ſetthe complement 
of the Poles elevation which is thirtie cight degrees, 

and 26 minutcs+then from C.by the center A, draw 

theline C. A.E. repreſenting the Equinotall Line ; 
then from C, unto G. and likewiſctrom E. unto H. 
for the declination of the Sunne, which is one and 
twentie degrees, then from G, unto H. draw the pa- 
rallelt of the Sunnes declination, cutting the Po'c of 
the worldin L. and the Horizon -in-l, then-ſet one 

foote of your Compalles in the-point L, abd extend: 
the other noto G. then with that diſtance of your 
Compalles draw the Semicircle G, M, N, H. then 
opening your Compalles unto the Radius of your 

Scalce,and upon the {ame Center draw a Concentricke 
Circle, G.X,O.H. then from 1. where the declination 
of the Sunnedoth cut the Horizon, drawthe Liae 7. 

N, parallcllunto the Pole ofthe World. A.M. .cut— 
ting the Circle G, M-H, in N. then lay your Ruler 
fromthe poine 7. unto the point N. and ſodraw the 
line N.O. cutting the Concentricke Circle GX,O-H. 
in O; ſo ſhall thediltance of O. and X. bee.the' dif—- 

ference ofthe aſccntions, which is here tound to bee 
eight and twentie degrees, and foure and filtic mi-/ 
nutces., 
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CHAP. XVIII 


The right aſcention of the Sunns or St arre being given, 
rogether with the difference of their aſcen tions, to finde 
the oblique aſcention, 


>>» amp He right aſcention of any point of 
2 the Heavens being knowne,the dif- 

JN ference of the aſcention is either to 
P>Xz& bee added thereunto, or<elſe to bee 
22 {ubſtraftted fromit,according asthe 

& © Starre isfituatein the Northerne or 
Southerne Signes © As for example, if the Sunne bee 
in any of theſe ſixe Signes, erier, Tawrim, Gemini, 
Cancer, Leo, or Virgo,then the difference of the aſcen- 
tions is to bee ſubſtratted from the right aſcention, 
and the remainderis the oblique aſcention. Sup— 
poſe therefore the Sunne to bee in the fourth de. 
gree of Gemini, where the right aſcention is found 
to be foure houres,and 8 minutes,or 62 degrees,and 
the differenee of aſcention where the Pole is eley2= 
ted 51 degrees, is found to be one houre 53 minutes, 
otherwiſe 28 degrees, 5 3 minutes, which being ta— 
ken from che right aſcention, leaves two houres, and 
26 minutes, er 3 degrees; and4q2 minutes, which 
isthe eblique aſcention of the Sunne in thefourth 
degree of Gemini, But it the Sunne be upen the South 
ſide of the EquinoRiall, either in Libs 4, Scorpro, 
Sagitarius, Capricorn, Aquaruu, or Piſces, then the 
difference of the aſcentions is ro bee added unto the 
right aſcention, and the Predut will be the oblique 
aſcention 
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aſcention, Suppoſe the fourth degree of Sagitarins, 
isgiven, for which Signe and degree the oblique 
alcention of the Sunneis deſired, bis right aſcenticn 
being then found to bee 242 degrees, or 16 houres, 
8, min; the difference ofthe afcentions is one houre, 
5$ minutes, or 28 degrees, 'r$ minutes :* which be» 
ing added unto'the right aſcention, makes x 8 houres, 
and one minute or in degrees'270 degrees, and 18, 
minutes : which is the oblique aſcention of the 
Sunne, when he is in the fourth degree of Sagitarine, 
And if you would find the oblique deſcention, you 
muſt adde the difference of the aſcentions unto the 
right aſcention, when the Sunneis in theſe ſix Signes, 
e Aries, Tatrns,Genini,C ancer, Leo, Virgo:and contrari- 
-wiſe, when the Sunne isin theother fix Signes, you 
maſtſubſtraQ the difference from the right aſcentiong 
and'you ſhallhave the oblique deſcention of the Sun, 
or any Starre,whoſe right aſcention and difference of 
aſcentions is khowne: But itisto be underſtood, that 
this mannerof operations doth ſerve no longerthan 
you'areupon the North (ide of the EquinoQuall. For 
if the South'Pole be elevated, the worke- is contrary : 
for ſo long'as the Sanine is in arty of the Northerne 
Signes, the difference of the aſcentions is to beadded 
 untotherighe aſcention, to findetheeblique aſcen- 
tion. Andcontririwiſe, fubſtrated-rto finde the vb- 
lique defcention; 'Likewiſe if the Sutine or Statre' be 
in the Southerne'Signes, then' is the difference of 
afcentions, ſubſtafted' from the right aſcetition; "to 
findethe oblique aſccntion, and added; to findethe 
oblique deſcention. gas gol 
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A DESCRIPTION OF 
SOME PECVLIAR THINGS; 
fit to be conſidered, byſuch a5 intend to. 
praRtice the. Art of Navigation, 
or Aſtronomy, 


> am He Zenith ian immaginary- point: 
@ inthe Heayens over our heads, ma- 

&&), king right Angles with the Hori- 
EF. zons- as the Equinottall maketh 

128-0. with the Pole. 

GS ALY The Nadi is a pricke inthe-tea- 
vens under our feet, .making right Angles with the 
Horizon under the earth, as the Zenith doth above . 
and therefore is oppolite unto the Zenith. 

The declination . of the. Sunne, is. the Arkeofa 
Cirele contained betwixtthe Eclipticke and the E= 
quinoRiall, making righe Angles with the Equino= 
Qiall, But the declination of a Starre;isthe Arke of 
a Circle lct fall from the Centerof a Starre, perpen=- 
dicularly unto the EquinoGtiall. 

The Latitude is the Arke of a Circle contained be- 
ewixt the Center.of any Srarre, and the Eclipticke 
Line mdkingright Angles withthe Eclipeicke, and 
counted either Northward, or Southward,according 
to the- {ituation ofthe Starre, , whether it bee necrer 
uuto the North or South Pole of the Eclipticke; 

The Latitudeof a Towne or country, is the-height 
of the Pole above the: Horizon, or thediſtance be= 


ewixtthe Zenith and the EquinoGtaall, hs 


The Sea-mans Glaſe: I: 
The Longouge of a Starre, is that part of the'E. 
dipticke which is contained betwixt the Starresplace 
in the Eclipticke, and the beginning of Ariz: coun- 
ting them from Aries according to theſucceſſion or 
order of the Signes, | 

The Longitude of a Towne er Countrey are the 
number of degrees, which are containedintheEqui- 
noQiall, -bctwixe the Meridian that paſlcth over the 
Iſles of 4zores,(from whence the beginning cf Lon« 
gitude is accounted) Faſtwards, and the Mcridian 
that paſſeth over the Towne or Country deſired, 

The Altitude ofthe Sunne or Starre, isthe Arch 
of a Circle contained betwixt the-Center of the San, 
or any Starre, andthe Horizen. | 

The awplitude is that part of the Horizon which 
is betwixtthetwo Eaft or Welt points, andthe point 
of the Compaſlle that the Sunne or anyStarre doth 
riſe or ſet upon. 

Azimuthes are Circles, which meet together in 
the Zenith, and crofſe the Horizon at right Angles, 
and ſerueto finde the point ofthe Compaile, which 
the Sunne is upon at any houre of the day, er the 
Aſumeth of the Sunne or Starre, is a partof the Ho- 
Tizon contained betwixt the true Eaſt or Weſt point, 
& that Azimuth which palleth by the Center of the 
lame Starre to the Horizon. 

" The right aſcention ofa Starre is that part ofthe 
EquinoRiall that riſeth or ſetteth with the Starre, in 
aright Spheare, or in an oblique Spheare, it is that 

ortion of the Equinodtiall, contained betwixt the 

ginning of eAries,and that place of the Equinocti- 
all, which paſleth by the Mercdian with the Center 
ofehe Starre. 
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-Theoblique aſcention isa-part of the EquinoRi- 
all, contaioed beryixt the beginning of «Fries, and 
that part.ofthe EquinoRtiall thatriſcth with the Cen. 
ter of a, Starre,/ in an. oblique Spheare. 

The difference afcentional!, is the difference be— 
ewixt.the righe and oblique aſcention :or it is the 
number of:degrees contained betwixe that place of 
the EquinoGiall that riſeth with a Center ofa Starre, 
and that place of the Equinotiall that commeth un- 
to the Meridian,with rhe Center ofthe ſame Starre, 

eAlmicanterahs, are Circles drawne parallell unto 
the Horizon, one overancther untill youcome un - 
to the Zenith : theſc are Circles that doe meaſure the 
elevation of the Pole, or height of the Sun, Moone, - 
or Starres aboyc the 'Horizon, which is called the 
Almicanter ofthe Sunne, Moone,or Starre: the Arke- 
of the Sunne or Starres Almicanter, isa portion of an 
Azimuth contained betwixt chat Almicanter which 
paſſcth thorow.the Center of the Starre,and the Hoe 
(IZODs. | 
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| 4eenerall table for the Tides ip all places | 
The the moones/4xoures ond minutes| t 7 be merges ae Howe and viinx'e 
age. to be added. ape. to be added. 
Daies. | Degrees Minutes, | Das. [Degrecs ml ing. 

[ © 48. 16'” lo * 4$ 
[3 r 309 *g5 19<: F2 36 
3 4 24 18 |}2 24| 

. Ma x 38 19 |3 I2 
S194 | IQ! 708-0. 0 
| 6... [4 48 21, |4 48 
£43 36 22 [5 36| 

$ |s 24 23 |6 24 

| O oy I2 -? iS wv 12 
18. 6-125" [8 0 
12 |8 481 | 36 18 IE 
12 |9 z6 27 |9 36 
13. [10 24 28 [10 24 
14. |11 12 29 |11 12 
[15 2+. ©-[-1..30--}.0 o | 

The uſe of the Table-of 
the Tides, 


we Ic} itis to beeunderftood, that by the foi 
Fel TR motion ofthe firſt mover, the Moone and 
| oo = all the reſt of the Sctarres, and Planets, are: 
©—_ tured boot the World in foure & twen- 
tic houres, upon which ſwift. motion: of the Moone, 
the dayly motions of the Sea doe depend,which mo= 


tion of the Sea falleth not out alwaies atone houre, 
H.3: the 


_ ww 4 
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.Je motion of the Moone, whichdi 

_ ,downein this table for every day of the Moones age. 
| Therefore if you would know the fulSea at any place 
in the World, firſt you muſt know atwhathoure it is 


2% - HONENIENL Ah. x ent +4. > i ol, SEO <A 24 are, Bhd hon ms Cette abs own. 
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.thereaſon thereof is,. becauſe of-the (wife motion of 
the Moone in-regard ſhe goeth almoſt thirteene de» 

grees in foure and twentje houreg,and the Sunne mo» 
veth ſcarce one degree : which gives every day 12 

degrees, that the Moone commeth ſlower to.any 
poeintinthe Hcaventhan the:Sunne : which twelve 

degrees makes forty cight minntes. of time for. the 
difference of eyery. Zn Sea, n_—_ unto the mid- 

excnceis here ſet 


full Sca at the new or full Moone; which houres and 
minutes keepe in minge, then ſcetethe.age of the 
Mooneas is before tapghe, & with thenumber of her 
age enter this Table, under the title of the Meones 
age.& having found her age in the table,againit it you 
ſha! finde the houresand minutes which are to bead. 
ded unto the time that the Moone maketh -full Sea:in 
any place, and thewhole number of houres and mi- 
gutes is thetime that the Moone maketh full Sea in 
that place upon the day deſired. As for example, [ de- 


ire to know the full Sea at Londew bejagenpoe the 13 


of Inly 1624+ the age of the Moone being found as 
before, is eight daies, then-in the table I finde 8 daies, 
and againſtits hourcs, and 24 minutes, which be- 
ing added unto 3 houres, the full Sea upon the 
change day gives 9 aclocke.24 minutes for the time 
at the fullSca upon the 13 day of [ay 16 24« 
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